1. To study a feasibility of using the horizontal refraction angles (HRA) for acoustic tomography of the ocean's inner structure. 2. To study the statistical characteristics of HRA for low-frequency, long-range sound propagation in the ocean. 3. To compare theoretical and experimental results obtained and, using these results, to explore a feasibility of acoustic remote sensing of internal gravity waves.
OBJECTIVES
To obtain short-term (hours-to-days) and long-term (weeks-to-months) dependence of HRA on time. This will be done by processing the data recorded by the five vertical line arrays (VLA) during the North Pacific Acoustic Laboratory (NPAL) experiment in 1998-1999.
To study long-term trends in the dependence of HRA on time using the data obtained during the NPAL experiment.
APPROACH
In 1998-1999, a billboard acoustic array of NPAL was installed near the coast of California and recorded broadband acoustic signals transmitted by a source located near Kauai. The transmitted signal consisted of 75 Hz carrier which was phase-modulated. The distance between the source and the array was about 4000 km. The billboard array consisted of five VLA which were positioned along the line approximately perpendicular to the acoustic path. The data obtained during the NPAL experiment are unique since acoustic signals have not been previously recorded by a billboard array. Our main goal in signal processing of the data was to study the dependence of the HRA α on time. This goal is important for understanding low-frequency, long-range sound propagation in the ocean and development of new acoustic remote sensing techniques of ocean inhomogeneities.
Two approaches were developed for signal processing of the NPAL data. The first approach is based on an assumption that the sound field incident on the billboard array is a superposition of plane waves arriving from a particular horizontal direction. This approach is called the ray-based approach. The second approach employs a modal representation of the sound signal incident on the billboard array. Both approaches were described in detail in our 2002 ONR report.
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WORK COMPLETED
First, theoretical background for ray-based and modal-based approaches were developed. Then, computer codes for accomplishing both approaches were developed. These codes included assimilation of the coordinates of the hydrophones and their time correction provided in the NPAL database. Using these codes, we processed acoustic signals recorded during the NPAL experiment. The obtained results were analyzed. Some of these results were compared with theoretical predictions.
RESULTS
Using the ray-based approach, we obtained the dependence of HRA α on time for the period of the NPAL experiment from till day. (Note that 277 day corresponds to October 2, 1998.) This dependence is shown in Fig. 1 , where crosses correspond to computed values of 
